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FOREWORD
These are exciting times for soil and earth scientists. Soil science has accomplished much, providing us with a thorough understanding of the physical, chemical, and biological properties and processes of soils; determining the role of soils in environmental quality; and developing management practices to produce a bountiful food supply. Never before have we had such a technologically advanced set of tools for addressing the needs of humanity and the earth. With this knowledge and these tools, however, comes a responsibility to translate our science into practice and to effectively communicate the vital role of soils in sustaining human welfare and in assuring future environmental stability and agricultural productivity.
The editors and contributors to Soil Mineralogy with Environmental Applications have done an excellent job in capturing the essence of important concepts and in linking scientific theory to real environmental problems. The educational focus of this work is enhanced by the inclusion of excellent case studies in most chapters and numerous questions and exercises that facilitate a practical synthesis of the information contained. The extensive use of color visuals of soil, sediments, and natural and synthetic minerals throughout the book bring to life the structure, color, and natural occurrence of minerals.
As the primary source of food and fiber and major interface with the environment, soil is the reservoir on which most life on earth depends. This work moves us another step forward in our to journey to "Sustain Earth and Its People" by continuing to translate our science into practice.
JOHN W. DORAN, President
Soil Science Society of America xix PREFACE Soil Mineralogy with Environmental Applications, SSSA Book Series, no. 7, is a textbook for students and others, from all disciplines, professionally interested in soil mineralogy. The chapters are relatively short and attempt to synthesize and summarize important concepts rather than to provide comprehensive reviews of the literature. Preference has been given to citing recent reviews and original studies that provide additional links to the older literature. The book has numerous visuals from soils, sediments, and models of synthetic and natural minerals. Color visuals are used to make mineral structures, mineral color, and the natural environment of occurrence as vivid as possible. Problems, exercises, and case studies are included in most chapters to link the theory to real environmental problems.
The first five chapters present principles and illustrations of mineral properties and crystallography, surface chemistry, mineral-solution equilibria, soil organic matter, and methods of soil mineral analysis. The following seventeen chapters present soil mineralogy in a uniform chapter outline devoted to various mineral groups based on their chemical composition and structural properties. The final six chapters are devoted to applications of soil mineralogy to our understanding of soil taxonomy, soil tectonics (movement), radionuclides in soils, pesticides in soils, enzymes in soils, and an introduction to charcoal in soils. The authors contributed from their experiences with soils in Australia, Brazil, Canada, Israel, the USA, and many other countries.
Soil Mineralogy with Environmental Applications has been made possible by the generous help of numerous students, colleagues, and fellow earth scientists from throughout the world, as they shared their knowledge and skills that are often uniquely based on their experiences with particular soils, soil minerals, or analytical methods. We express our deep and sincere gratitude for their diligent support throughout the development, review, and editing of this book during the past five years. A special word of thanks is due Mrs. Lea Dell Morris for her diligent and skillful assistance in keeping the book development orderly and current in my office (JBD). 
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